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cells, and the cells that give rise to them, which are collectively known
as germline cells. Because somatic cell gene therapy does not affect the
germ line, the genes conveyed through the procedure will not appear in
the recipients' offspring.

The first diseases selected for treatment with somatic cell gene
therapy will share several characteristics, according to W. French
Anderson of NIH's National Heart, Lung, and Blood Institute. First,
they will arise from a defect in a single gene causing the loss of an
enzyme with potentially lethal consequences. "Those genetic disorders
that are serious but not lethal are unlikely to be the first candidates,"
says Anderson. Defects in single genes cause more than 200 known
human disorders, including muscular dystrophy, sickle cell anemia,
cystic fibrosis, and hemophilia, and there are more than 2,000 known
genetic diseases. But only a few of the genes responsible for single-gene
disorders have so far been isolated and reproduced through genetic
engineering so that copies of them can be inserted into cells.

Second, the diseases will be treatable through the genetic manipu-
lation of bone marrow cells, because techniques have been developed to
remove these cells from the body, transform them with recombinant
DNA, and reintroduce them into the body. Perhaps in the future it will
be possible to genetically manipulate skin cells and even tissues and
whole organs, but for now bone marrow cells are the only cells
conducive to this kind of treatment.

Finally, the genes responsible for the diseases will have a fairly
simple kind of regulation. It was originally thought that the various
diseases caused by defects of hemoglobin, such as sickle cell anemia
and beta-thalassemia, would be the first disorders to be treated with
gene therapy. However, the regulation of hemoglobin production has
turned out to be unusually complicated, involving several different
genes on different chromosomes. Thus, the first genes to be inserted
into human cells will be those with a simple "always-on" type of
regulation.

Given these constraints, the initial candidates for human gene
therapy are the genes coding for the enzymes hypoxanthine-guanine
phosphoribosyl transferase (HPRT), the absence of which results in
Lesch-Nyhan disease, a lethal neurological disorder that can lead to
uncontrollable self-mutilation; adenosine deaminase (ADA), the ab-
sence of which causes a severe combined immunodeficiency disease so
that victims have to live in totally sterile environments; and purine
nucleoside phosphorylase (PNP), the absence of which leads to another
form of severe immunodeficiency disease. Approximately 200 new
cases of Lesch-Nyhan disease are reported in the United States each